In a previous communication t we have reported observations on some aspects of a radiochemical reaction, effected by the radiations (beta and gamma) from radium emanation and its radioactive products in equilibrium with it, in which the enzyme trypsin is inactivated. Our experiments brought out the significant fact that under definite conditions of irradiation, the change in the logarithm of the concentration of active trypsin is a linear function of a variable, W, which is algebraicaJly equal to the product of the average amount of radium emanation present, Ea, and the time of exposure, t; i.e., log, Q -log, Qo = -kW (t)
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Where Qo is the initial concentration of active trypsin and Q is the concentration of active trypsin found after the solution has been I Hussey, R. G., and Thompson, W. R., J. Gen. Physiol., 1922-23, v, 647, • As explained in a communication immediately following this one, W represents the amount of energy liberated by the radioactive source during a period of exposure and should therefore bc measured in energy units. In order to give clear definition to the variables involved in the experiments we have introduced a unit of measure of activity P which we have named the curie-power. The amount of emanation in equilibrium and the activity of the preparation are numerically equal, therefore the relation Eat = Pa~ ~ W exists, and W is measured in terms of the energy unit curie-power hour. I
The Journal of General Physiology irradiated for a given valtae of W. The concentration of the enzyme is expressed in arbitrary units. When this equation is solved for k we obtain l Qo
We have found that pepsin in solution is also inactivated by the radiations discussed. The results of our experiments indicate that the law expressing the quantitative relation between the variables, Q and IV, when trypsin solutions are irradiated holds satisfactorily for pepsin solutions too. The data obtained from observations made following the exposures of 4.6 cc. of a 1 per cent solution of pepsin (Fairchild's) to the radiations (beta and gamma) from radium emanation for the "millicurie hour periods" indicated were as follows:
Millicurle hours
Units of active pepsin found, The value for Qo is the average of six observations and the values given for Q are the average of two. The graphic presentation of the results is given in Fig. 1 , where it will be observed that log Q is a linear function of the variable, W, as is required to satisfy equation (1).
Technical Procedure.
The pepsin solution was prepared as follows: 5 gm. of Fairchild's powdered pepsin were scattered over the surface of 100 cc. of 0.06 hydrochloric acid contained in a 500 cc. pyrex glass beaker. After standing overnight at room temperature, the solution was stirred and poured into a pyrex glass flask. This flask with the pepsin solution was then placed in a water bath for 24 hours. The temperature of the bath was maintained at 34 ° -4-0.02°C. One part of the resulting solution mixed with four parts of distilled water was the dilution used in the test. This solution was of about pH 4.2, as determined colorimetrically, and 0.5 cc. contained 1.30 units of active pepsin.
The activity of the pepsin in solution was determined by Northtop's viscosity method. 3 The gelatin solution employed was prepared by adding 25 cc. of ~/30 H3 P0, to 975 cc. of an aqueous solution of isoelectric gelatin containing a sufficient amount of gelatin to make the final preparation 3 per cent gelatin by dry weight. This solution had a pH of about 4.4, and about 185 seconds were required for 5 cc. to pass through the viscosity pipette. Physiol., 1922-23, v, 353. The arrangement for irradiating the pepsin solutions differed somewhat from that stated for our previous investigation with trypsin. The radium emanation was contained in a spherical glass bulb which was fused to a length of fine glass rod. The outside diameter of the bulb was approximately 3 ram. The wall yeas sufficiently thick to prevent the passage of a radiations, but interfered only slightly with the passage of fl and "r radiations. In all the tests the pepsin solution was put into a spherical bulb of 4.6 cc. volume and the small bulb containing the emanation was placed as near the center of the solution as possible. The thickness of the absorbing layer for the radiations emitted from the radium emanation was approximately 9.6 mm. This arrangement permitted the absorption of practically all the 13 radiations emitted. The bulb containing the test was kept in melting ice during each exposure. DISCUSSION. It is of interest to note that when the same volume of dilute trypsin solutions is irradiated under the conditions described above for pepsin, we find that the rate of the reaction is approximately twenty times as great. In addition to fundamental concepts involved in discussing the variations in the speed of chemical reactions in general, there are other factors to consider in comparing the difference observed in the speeds of these two radiochemical reactions. For example, in both of these chemical systems, we have different amounts of foreign material which go into solution with the enzyme. Necessarily this material absorbs a certain amount of energy which will not be utilized in effecting the chemical change under consideration. In the pepsin solution, the amount of this material is much greater than in the trypsin solution. We have to further regard possible differences in the effect of the radiations on the enzyme inhibitor compound in the two solutions. It seems at this time not improbable that experiments can be made which will throw some light on what bearing these factors have on the issue.
Whether this law of radiochemical change has wider application remains to be determined by similar experiments with other chemical systems. If this is found to be the case it would appear that we have a possible method which will permit a quantitative determination of the relative effect of various forms of radiant energy. Further investigations of these radiochemical reactions may lead to the development of a basis for the interpretation of the reactions effected in living matter by these forms of radiant energy.
Pepsin in solution is inactivated by the radiations (beta and gamma) from radium emanation. This chemical effect has been studied quantitatively.
The principles involved in this radiochemical reaction are apparently the same as those found in the case of trypsin previously reported; namely, the change in the logarithm of the concentration of active enzyme varies directly with the variable, W.
